Abstract
Introduction
The public sector has great expectations of using the internet as a new channel to provide better services to citizens and businesses, at lower costs [1] . Integrated service delivery employs various service delivery channels (telephone, service desk, internet) and has to deal with a fragmentation of information, processes, tasks and responsibilities. To integrate service delivery, various departments need to cooperate to ensure that an integrated response is created. Different departments use different systems, have different information, and provide various services through multiple channels. Therefore, the arrangement of the back offices, departments, and the allocation of roles and responsibilities influences the configuration the service delivery. This is primarily due to the siloed organizational structure that is typical for many government organizations. Improving service delivery is a complex endeavor. Many electronic government (e-government) efforts take place in a complex environment of services, systems, processes, channels, and organizational structure, with fragmented responsibilities and information.
Theoretically, many service delivery forms are possible when offering services to citizens and businesses [2] . It is conceivable that one single organization offers an integrated package with a set of channels, combination of services and the exchange of data, but also that multiple organizations cooperate and retain their autonomy. This is especially important when private parties are included in the network, for example in public-private partnerships [3, 4] . The wide variety of options and the large number of stakeholders complicates the development process.
Each of the departments or organizations involved in service delivery has its own business processes, information, systems and infrastructure. For each of the stakeholders involved, any other actors' processes and systems are often a black-box. Their main concern is operating and improving their own processes. When striving for integrated service delivery, the services and information fragmented over the actors should be in sync. However, in the complex structure of functional silo's, the responsibilities for the services and the information administered are often scattered throughout the organization. Managing the dependencies among the functional silo's, the services, and the information is one of the key challenges that government organizations face today. These dependencies need to be coordinated to achieve a collective result [5] .
As often no single actor has a complete overview of all the dependencies that exist, it is very difficult for all actors involved to come to a joint analysis of the problem and to a shared mindset on the transformation that is required to manage these dependencies in order to improve service delivery. This requires the involvement of -among others -decision-makers, managers and administrative staff involved in service delivery. It is a change process that requires strong communication, coordination, and cooperation between various departments and layers of an organization [6, 7] . To enhance participation in the identification of problems and the collaborative design of innovative integrated-service delivery solutions, a simulation game can be a useful instrument [8, 9] . A simulation game mimics a real-world situation in which participants are allocated roles and play a game in a specific situation, guided by rules. For education purposes, gaming simulation has proven to be able to provide an interactive environment to facilitate problem-oriented learning, and to thereby support change processes [10] .
The development of integrated public sector service delivery is such a complex change process as there are many stakeholders and complexities involved, including the fragmented nature and many alternative development directions that can be taken. We developed a simulation game as an instrument to facilitate this development by facilitating problemoriented learning. As the core problems for many government organizations include the fragmented organizational structure and responsibilities, the game provides a setting that enables actors to gain insights in the service delivery issue as a whole, and thus support them in transcending their own fragmented boundaries. Starting with a shared understanding of the problem, the setting allows game participants to collaborate in the development of solutions.
To assess whether the simulation game is in fact a valuable instrument to invoke the collaborative development of service delivery, we conducted a survey (based on a survey developed for collaboration engineering, extensively described in [11] ) among the participants of various sessions. Furthermore, we evaluate the usefulness of the game in the development-and transformation process which is the focus of this paper.
The paper is structured as follows; first we describe the theoretical underpinnings of simulation gaming and collaboration. Next, we briefly describe the simulation game and underlying concepts. Then, we describe the results from the survey and evaluate whether a simulation game is a valuable tool in the process of developing services and in providing the insights and commitment of participants to the transformation of government. Finally, we discuss the potential of simulation games and other tools as development methods for electronic government, and draw conclusions.
Theoretical background
Integrated service delivery has dependencies that stretch from the front office channels that citizens and business contact, to the back offices of organizations that perform the tasks and processes required to provide an answer or result to the client's question or request. The information and systems are often fragmented and organizations are often also dependent on other organizations, for example to execute certain processes or to provide information that is needed by a certain department or service channel.
The dependencies therefore resemble a network structure, which implies a multitude of interdependent departments and organizations [12] [13] [14] [15] . Networks are characterized by variety and interdependence of actors. This situation is often incompatible with the hierarchical structures that government organizations are organized in. This also impacts the strategies that organizations can employ to improve service delivery.
When looking at the dependencies in the design and operations of public service delivery, the network approach illustrates that public service delivery needs to be a joint effort of the entire network. The configuration of the networks varies from case to case as each (public) organization the network may consist of a number of channels, a front office department (e.g. a service center) and a number of departments in the back office. Another organization might be heavily dependent on third parties, for example to provide or process information. In that case, the network also includes parties outside the organization's own boundaries.
All those actors have their own tasks, perspectives, and interests. Furthermore, they often do not know or understand how their actions influence the options and actions of other actors. Organizational and functional boundaries can distribute knowledge of all value-added activities in such a way that no single actor, including management, has complete knowledge of the processes that are involved [16] . As service delivery is often a joint effort of an entire organization (or an entire network), improving the service delivery requires change management. Even in the hierarchical organization of many government agencies, treating the actors as subordinates fails to respect the dependencies that exist in service delivery. Since it is a joint effort, the quality of the outcome depends heavily on the knowledge and relations of the other actors involved [15, 17, 18] . The efforts to improve service delivery thus also have to facilitate acceptance and commitment to the situation. Following a network approach, in such projects it is required to analyze the situation and interests of all relevant actors, and involve them in the process. An hierarchical approach -which treats other actors as controllable objectsleads to serious problems in the implementation [19] .
The process of improving service delivery requires actors to gain insight in the dependencies, and to overcome hurdles at the information level (e.g. different data definitions and terminology), the individual level (e.g. resistance to change), the organizational level (e.g. lack of understanding among actors, and conflicting priorities), and the political and legal level (e.g. lack of support) [20, 21] . These hurdles require a collaborative perspective on public service delivery projects, since -as we have argued beforean hierarchical approach does not always work. GilGarcia, Chengalur-Smith and Duchessi [20] find that a more participatory approach is required.
The core problem we are working with is that the transformation -in the complex setting with the many dependencies that we described -of public service delivery requires cooperation. To enable this cooperation, we want to involve relevant actors to participate in problem identification and -solving, in order to enable them to collaboratively transform the current situation to enable improved service delivery.
Enhancing participation with gaming
To overcome the issue that fragmentation poses on the improvement of service delivery, the actors involved need to recognize that service delivery is a joint effort and that a collaborative mindset is required of all. Actors need to transcend their own realm and each bring in their knowledge and expertise to come to a collective result. The actors need to gain a mutual understanding of each other's roles and the issues that are at play. As in many public sector projects, (multiorganizational) service delivery requires information sharing, and not just in a technical sense. Information sharing can lead to better decision making processes, enhanced networks, better control and coordination, improved services, and reduced costs [20] .
Since collaborative efforts are joint, rather than individual [22] , we developed a simulation game for improving service delivery by focusing on participation of various actors to foster a collaborative change process.
Games can be used as an instrument to facilitate the collaboration between actors by enabling them to develop a joint perspective and approach to a shared issue. Such games can also accommodate both quantitative and qualitative research methods to measure the use and success of the game as a process and a developed artifact (e.g. agreements, process, organizational arrangements, etc.) as a result [23] . In a game, "human participants play a role in an artificial setting that models (an aspect of) reality" [24] (p.23).
To ensure that the results (both for the participants and for the researchers) of a game have real world validity, the game design must simulate the core characteristics of the real world situation [24, 25] . Therefore, we use the term 'simulation game'. The system we use in the game needs to capture the essence of the complexity of multiple actors, roles, responsibilities, information, processes, and the fragmentation thereof. In the game, the participants are allocated certain roles and play this role during the game, which is guided by game rules and interventions. Since it is necessary to let actors think outside-their-own-box, actors play a role in the game that is different from their daily role in the organization. To maintain manageability and understandability of the roles and the game as a whole, the game design must reduce the real-world's complexity, but in such a way that essential detail are not omitted [26] . The game design requires that the "the roles, rules and incentives of the game mimic some real-world phenomenon" [27] . We discuss the design of the service delivery game extensively in [23] .
As a solution to the problem introduced in the previous paragraph, we thus propose that the simulation game is meaningful instrument to playfully introduce relevant actors to this problem and have them participate in the problem solving. Thereby, the collaboration needed to transform public services is enhanced. The game aims to improve the cooperation between the various actors that play a role in multichannel service delivery by facilitating mutual understanding and a collaborative development process. To test whether the game succeeds at this, we conducted a survey measuring whether the tool does in fact contribute to collaboration.
Measuring collaboration
We used a slightly adapted version of an instrument designed to measure the success of collaboration, as described in [11] . Following [22] collaboration is defined as a "joint effort towards a group goal" [11] . Subsequently, the authors define successfulness of collaboration as "the appreciation of joint effort and its outcome by relevant stakeholders" [11] and measure success both for the outcomes and the process itself.
The instrument itself is a questionnaire containing six constructs measuring the participants' perception on success of the collaborative effort: efficiency, effectiveness, productivity, commitment of resources, satisfaction with the results, and satisfaction with the process [11] . The questionnaire we used is in Dutch and we replaced the productivity construct with questions measuring the commitment to the outcome of a session. We used this questionnaire to assess the success of the service delivery game as a method to collaboratively work on the service delivery issue by a group of actors. The questionnaire with all thirty questions and the overarching constructs can be found in appendix A.
The simulation game

Goals and background
The aim of service delivery game is to allow stakeholders to understand service delivery issues and identify solutions for improvement. The game focuses on the organizational aspect and the links with the technology that is required to facilitate public service delivery, as well as stressing the requirement that public organizations need to improve their understanding of client behavior. As we illustrated in the theoretical background, public service delivery is a joint effort by an entire network (of departments, or even organizations). As a technical bottom-up or an authoritative top-down approach does not suffice, the simulation game plays a vital part in the change process and -management of developing and adopting transformed public service delivery.
We position the simulation game as an instrument that facilitates the transformation of public service delivery in order to enhance its added value. It should further facilitate the developing integrated service delivery in organizations. Requirements on the game are that it should provide an easily accessible way to introduce people to an issue and to involve them in solving it. It aims to establish a collaborative mindset among participants and to induce understanding of and support for problem solving.
Developing the game
Games are an abstraction of reality and should capture the main complexities that need to be addressed when developing e-government. The game needs to be a realistic reflection of a real-world situation. Therefore, the game was designed based on explorative research in over ten cases, capturing a variety of public service delivery situations. Typical service delivery processes and -issues were abstracted from these cases and used to design the generic game concept. Typically issues included the lack of integration of systems, not having the right information, outdated information, unclear responsibilities, no tracking and tracing of statuses, and no mechanism for continuous improvement. For individual sessions, this generic design is translated to a specific situation that is identifiable for the participants of that session. Since this is an abstraction, real-life implications need to be actively sought after. This is done in the evaluation of a game session by translating the lessons back to a specific case. This is schematically illustrated in figure 1.
Figure 1: use of cases
In the service delivery game, three service channels are included, namely: the electronic channel, the telephone channel and a service desk. Through these channels, the organization delivers a few services, including information services and transaction features. Most channels are available for all services, but there is some variation. For example, a client can request information (e.g. status) at the telephone channel, but needs to use the website or go to the front desk to change information (e.g. personal information). A front office manager, who is responsible for all client contact, manages the channels. The back office handles changes in information and processes information from third parties (e.g. a municipality that provides address information). A back office manager is responsible for these processes and the systems and information that are affected by it. It is a system of people, so every bit of information is represented by paper and all roles are played by participants (including the online channel). This stresses the interdependencies that exist between people, roles, information, departments and organizations, without the burden of a specific (limited) information system.
Session design
A typical session has an average of 20 participants, distributed over seven playing-roles: clients (citizens), employees for all three channels, managers of the front-and back office, and back office employees. Depending on the number of participants, the number of people playing the same role varies. However, there are always more people playing a client then that there are people playing a service channel. In that way, some pressure is created, which gets the game going. In total there are a hundred tasks (e.g. questions and requests) that the people that play a client can fire at the service channels. The types of issues, questions and requests are customizable to improve realism for the participants of a specific session. The generic structure of the game is illustrated in figure 2 . After an introduction, we start with a first round of playing the game, followed by a plenary session. That session is used to reflect on the issues that have arisen during the game. The participants are then encouraged to collaboratively come up with a solution to improve the situation. Since the simulation game is one of human interactions, the processes and organizational arrangements can be adapted. The adapted situation is then played in a second round, followed by another evaluation and reflection phase in which the facilitator requests the participants to make the translation to their own situation and organization. In this way, the lessons are not only applied to the game that illustrates the issues, but are also translated and applied to the actual organization. The phases of the game are presented in figure 3 . Albeit this figure is theoretically indefinite, all sessions we conducted consisted of one improvement cycle (thus, two rounds of play with subsequent evaluation).
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Figure 3: phases of the game
The empirical results that are presented in the next section are based on four sessions of the game, including two with large government executive organizations, one with a medium-sized municipality and one with representatives of over eight different organizations, all in the Netherlands. The participants include both business and IT people, from various levels in the organization.
Findings
The questionnaire -taken after each session of the simulation game -includes six factors distributed over 30 questions. The questionnaire can be found in appendix A (translated from Dutch). Each construct was measured with multiple questions on a Likert scale, ranging from 1 (strongly disagree) to 7 (strongly agree). The original questionnaire was validated using -among others -exploratory factor analysis and Cronbach's alpha [11] . Since we adapted the questionnaire by including measurements of commitment to the outcome, we performed an additional factor analysis on our dataset with varimax rotation and performed reliability analysis (Cronbach's alpha) on the factors identified in the exploratory factor analysis.
In the factor analysis we found five factors (we excluded factor loadings under .40). The following factors were identified:
• Satisfaction with the outcome; • Commitment to the outcome;
• Effectiveness (and satisfaction with process); • Commitment of resources; • Efficiency.
The initial six constructs were efficiency, effectiveness, commitment to the outcome, commitment of resources, satisfaction with the results, and satisfaction with the process. After the analysis we find that the questions on the construct 'effectiveness' and 'satisfaction with process' -not surprisinglyactually measure the same thing. We also found a factor we label 'productivity', but dropped this factor since only two items loaded on that factor. Furthermore, the reliability analysis resulted in Cronbach's alpha of .6, whereas all other factors scored higher on reliability (α > .8). For the five scales, we analyze the outcome and its implications for the successfulness of our simulation game. One last thing that stands out from the factor analysis is the questions we intended to measure 'commitment to the outcome all loaded on the corresponding factor. Table 1 shows the statistics per scale. The table includes -for the five factors -the reliability (α), the accumulated means of all items per factor, the standard deviation for this mean, and the mean divided by the number of items per factor (mean / N_items). This last column was included to translate the scale statistics back to the Likert scale we used (1 (strongly disagree) to 7 (strongly agree)). This figure thus tells the average score on the Likert scale for each factor, which scores ranges from 4.7 to 5.9; thus from 'slightly agree' to 'agree'. The standard deviation (of the total mean) is quite small; its figure is included to illustrate this.
On average, the participants agreed with the statements in the questionnaire. The results also indicate that the participants are most satisfied with the efficiency (e.g. input was justified) and are willing to commit resources (e.g. time) to the simulation game. Also, the satisfaction with the process (effectiveness) score over 5. These three factors all relate to the collaborative process that the respondents participated in: the service delivery game. The game therefore is regarded (by the participants) successful as a process for collaboration.
The two factors that are related with the outcome score slightly lower, with the satisfaction with the outcome at 4.7 (4 is 'neutral') and the willingness to commit to the outcome a bit higher at 4.9. To complement this data and to better understand this outcome, we also analyzed the reflection phase of each session qualitatively, which was recorded. Furthermore, a number of open questions were included in the survey, asking the participants what they thought of the process that was followed in the game, of the facilitation, and of the results that were achieved.
Analyzing this qualitative data, we find that participants find the discussion and reflection phase (after playing the game) very important for the translation between the -quite generic -game and the actual situation of an organization. Without putting the results in the context of the issues that practitioners face, the game results in generic lessons on public service delivery, but participants say they expect to learn what concrete steps to take next. To offer this, the reflection face is required, as this adds value for the participants and for the researcher as well. As the statistics show (by the lower scores on 'outcome' scales), the game itself might be too general to provide the added value expected by participants -who have their own perspective foremost in mind. However, most participants stress that playing the game is necessary to facilitate the discussion phase and to invoke the reflection and evaluation of the current situation of the organization.
This result was confirmed in a session with participants from a wide variety of organizations. This session scored equally high on the successfulness of the collaborative process, but lower with regard to the satisfaction with the outcome. From the qualitative data we learn that the participants of this particular session had difficulties to collaboratively translate the in-game findings to actual organizational issues, since that they come from very different organizations. Still, most participants agreed that the reflection phase accompanying the game created the added value that they sought in this participative method.
Discussion
Gaming a collaboration tool
Public service deliver is a typical situation in which a network of relatively autonomous actors has to cooperate to achieve a joint result. A simulation game can be used to establish a mindset of collaboration, and provide insights in the broader problem and into the dependencies that exist.
Based on our experiences with the service delivery game, we found that facilitating collaboration among actors and stakeholders by the use of a simulation game (and perhaps other participative or illustrative tools) is a useful method to achieve progress in the development of (electronic) government. In the game we found that people become enthusiastic and start discussing their next step based on the experiences just gained in the game. The game helps participants to create an overview of the problem area, that individual people and departments may fail to see. Simulation gaming -as a participative development methodhelps to overcome the narrow mindset that individual actors have in favor of a joint analysis of the problem and a collective effort to achieve results.
Furthermore, in [28] it is argued that -if the progress of e-government is seen in the form of stages -organizations must develop capabilities to enable the transition to a next stage. A number of these capabilities relate to stakeholders, collaboration, and transformation. A simulation game can assist in developing and achieving these capabilities and thereby play a part in e-government development processes.
Gaming as an instrument
A game allows participants to focus on the core of the issues, involving all layers of the organization, and including their various concerns and knowledge to create a shared view on the problems, enables the discussion of possible solutions, and in this way helps to progress e-government development. To investigate whether such a collaborative development method actually brings organizations to a next stage, longitudinal research is required. Furthermore, we conducted the research in sessions with organizations that have a hierarchical -sometimes even siloedstructure. Using the same instrument for processoriented organizations may require a different translation from the generic game design to a specific session to accommodate the real-world situation.
A simulation game provides a neutral environment (or discussion object) for evaluating hypothetical solutions. This helps to understand the problem and its dependencies better. The use of simulation games (and other tools) as a research and development instrument in e-government can be very valuable. Still, hard evidence is limited. The results of our analysis show its potential. Nevertheless, since it is a time-consuming method for participants, developers, and facilitators, and its impact on the actual decision-making is still unclear, further research is needed on the added value that these participative development methods can offer to practitioners.
Gaming to transform e-government
Of course, the next step in developing integrated service delivery and the transformation of public organizations needs to taken by decision-makers and other people in the organization. The game does not by itself lead to transformed situation, but it may assist in illustrating necessary changes. Furthermore, it can be used as an instrument to bring various stakeholders together in a cooperative environment, in which the session can function as a relatively neutral object for discussing steps that need to be taken by reality, as well as the tradeoffs and coordination arrangements that are required to improve service delivery.
The game can thus be used as a tool (among others) to offer real value added to the e-government promise.
Conclusions and further research
In this paper we developed a simulation game as a participative development method to progress service delivery in e-government. We evaluated the participant's perception of the success of the service delivery game as a collaborative effort and found that most participants found the game a valuable tool, useful to gain insight and oversight in the problems surrounding the development of public service provisioning.
The analyses of the quantitative data (i.e. the survey) show that participants judge the game successful as a collaborative process, and are willing to commit resources to it. Satisfaction with, and commitment to, the outcome is lower, but still rated positive. The qualitative analysis shows that a reflection phase is necessary to translate the outcome of the game to results that an organization or network can use in practice. Overall, the results show that the game can be improved to offer more added value, but already is seen as a successful instrument to facilitate collaboration.
We found that the simulation game contributed to and enhanced the collaboration between various actors that play a role in developing the organizational, process and technical components of e-government, in this case of public service delivery. Apart from the insight into the problems, the 'fun' factor contributed to bringing stakeholders together who were not used to collaborate together in an informal setting.
We recommend further research into instruments that may play a role by introducing participative and collaborative elements in the development of egovernment. Also, longitudinal research into the effects on the progress of e-government is required. In our research the next step is to expand the simulation game to include potential private parties. Furthermore, we will develop both quantitative and qualitative instruments that measure the organizational and coordination arrangements that participants develop during a game. This research aims to facilitate the process of transforming government by use of participative development instruments.
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